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Abstract of JP6248267 
PURPOSE:To obtain a new antioxidant, 
composed of a specific structure, capable of 
preventing the toxicity of active oxygen or 
hydrogen peroxide, excellent in safety and 
useful as a food, etc. CONSTITUTiON:The 
antioxidant is expressed by formula I (R1 is H 
or OH) or formula II (R2 is CH2 or C=0), 
Furthermore, the compound expressed by 
formula I Is preferably added in an amount so 
as to provide 5-20muM concentration to a 
food. In the case of the compound expressed 
by formula II, the concentration is preferably 
50-1000muM. 
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0 t&^m\zm^mmm.^t\X\>^<D\ti>n':itz.nx -/u h^x^aX- h(ethyl protocat 

*S. filttffiS^^iam^b^SiSji^ilSaoii echuate) OJ/hA :?-*-\rTS¥. 5^-5^- 

iS-^, ^)-a-?-UTDNAtCW*S#A5J:t(±tt:3frD 4ff 5/3 >U1}— ^ (Mu t a t 1 o n Res ear c 

UTiJO, ffi»^^Mb7K3StCJ:5iffl»g*^< h) , 2 8 1 (1 9 9 2) 7 7 - 8 0) Sattib^^L/ 

©T$5^^?ifi?ttg!5Sl^iSKjb*5StCj;^aBSap$^B5 ViTtt#-X^ (Bo r s W. He 1 I e r W. M 
■m imimi'mmm \%^^nm^i;>^< Ichel C and Saran M. Metho 

5.i:;:5T?&-5. i:C5T, ±S2^S£^63^-r5>fc*(C ds Enzymol 186:34 3. 35 5. 19 

\x^>^M%'^m^\'c%%\zn-t-hwm'&<r)%'m.%^ 90) *«£igiti^o{t^sfStbT;^^{raviSJti;3is 

7-Hy5*JH 9 89-1 2, 7 0-74). ®ViS/«:aifl[-ettailia4'tB(ji*nfc77Jp/'f H*<«S 



(3) 



0a¥6-24 8 2 6 7 



10 0 0 3] 
[0 0 0 4] 

A ii) XTT^-sn^mLimRU^ (id -c^sns 

(I) 

^ (I I) 

(I I) t;feVJTR2 «CH2 $fcttC=0?£a^1-. 
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jayilKife. ^**S^*. IfelJJSX. 

3IiAS£^7^24BSa 

Rutin Degradation by Culture Filtrates from Penicillia 

Tatsuya Nahikawa. Yuko Karaki.* Hirofumi Shinoyama. and Takaafci Fujn* 
Gnduate Sduwl afSdenee and TetAnoloey. Oiiba IMversi^. 

1-33 Yayoi-iAo. Imge-ku. Chiba-shi Chiba 263-0022 
•DfportnteiU of Biopnductim Science. Faculty of Horticulture, 
Chiba Umversily. 648 Matsudo. Maisudo^hi. CMba 271-SSlO 

"^^it^tttnaCs of the reacUon products with thin^ayer '^^^ 
^ ^^VJiL W«m P hervuei P tvgulosum. P. funiettlosum. and P. bnmcompaetum degraded 
»?fteS^ St^STp. pZurv^um degraded it to glucose, xhamnos^ 

SdSn^!Z« containing 25K (v/v) methanol and culture filtrates from P. R 
junieulosmn. or P. brmampaetum. {Received July 24. 1997) 

Key words: rutin; pemdllia: A^nitinosidase: transrutinosylation 

«S*^LT<.^S Fig.l). ^-^^SiiSttiLTIt. ^ V o "^'^^ 4/*flBW«»MS*l. 
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Fig. 1. The SLructure of Rutin. 

fz. TISO f^tctliuim IS 30 ma ^ EupenicUlium 
R2a**r h •f+xH3-xaS55 (PDA) 



[Nippon NCgeikagaku Kaishi 

P. adametzii 8050. P, albicans 6771, 
P. brevicompactum 5884, P. canescens 7962, 
P. cterintim 7784, P. commune 7224. 
P. cychpium 7226. P. decumbens 31297, 
P. digitatum 9651. P. duclauxii 5690. 
P. expansum 8800, P. frequerOans 7921. 
P. funiculosum 31968, P. gjcMffb/f 5766. 
P. /i^ryuet 31747. P. hnplicatum 6583, 
P. italicum 9419. P. janthinellum 31969, 
P. liladnum 31970, P. nigncans 31971, 
P. ocftrooeum 7746, P. oxalicum 7000, 
P. pdHidum 5758, P. purpumgenum 6022. 
P, rmstrickii 6104. P. restricium 7922, 
P. rugulosum 7242, P. temstrt 5765, 
P. uretOM 8171. P. viridicatum 30181, 
JEl jatfonicum 7992, £ steim 31889 

100 ml SHft :7 5 ;^ :3 lc}B[^ifi 30 ml [29^ A/f- 
(NH4)iS04. 0.4« KiUP04. 0.04% MgSOi- 
7HaO, 0.02« B«x X, 0JS5« (v/v) IKfi ^ ^ 7 ^ 
SJfc J!Oli^7JU»tt<DtadcJi0.05%NaCl 
0.59« FeCeHsOr-xHaO. 0^2% ZnS04 '7HA 0,1 9€ 
MnClsMHiO. 0.01K Cu504*5HaO. 0.019^ (NlUt 
Mo70u*4HiO. O^om CoCh-6H30, 0.02K H,B04. 
0.4«CaClr2HaOT*Sj *aS!U CtlirJiEl 

S<h'51g»(180rpm)Lyt. ifcKW^WO 
M?^X15lBa«%^ttffiNa2«ISC'T5fiL, ^ 
&n^5ttJc:*|fiK 0.02« ttitX^ NaN, ijo^t, 

" X 20 mg, * 0,6 ml *fi^ L, SO^C. 24 Si5 
(TLC)icJ:>)5^«fLfc ifc. eStttt^ic^flOiU^ 

/ — xii^fi^LTV^AiP. brevicompactum, P. decum- 
bens, P. funiculosum, isJiitf P. oxalicum I^^LT 
tt. -eoiS«ftt20mMftBaim pH5.0, IC^PjL 
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4. giJlirovHr^^^-CTLQfCckaSB?* 

SlgiLT7 V hwv/y f lk6D 

*. EBaSfflEi: t r T -te h ~ h U ^i//7K (5 : 1. v/v) ^ 

(v/v) 5Sffl^a[*i!B». 120X:. 10 jr>r«a)[io«ftL^fe* 

^^n^3 5//--tfgtt<»'^*>ii, 50mM 7x^;l/i?- 
^v^aS/K (20 mM PH5.0) 

0.55 M NajCOs jgas ml *iiniRlS4#JhS -fr^::. 
&fiELfc7 * / -ii^«*7 * - 1; y • f^;*-*;!/ h -a 
IS 1 ml KX^i^t^^. 660 nm IC«V>Tit&£fiL 

ti. cokjc^t, i^raiciaj8i-*-^7*/-4/<D 

n 7 * ^ A / 5/ K (20 mu SiFSSSift. pH 
5.0) *SHttiUTffifflL/r. -r/A^t^t. SS«3 
ml niRmmo.Bml fiE«lc««?tfc««}SO^ml 

NaOH pHlO.4. 2.5ml *tO;lRlC*<?±* 

^fc. -ecDft. SJ£:tt*5500xpK:Ti0 5JKIiait^iJ^ 
JBU '€:<D±««-400nmli::feV>Tjtfi5eaLfc. C 

50mi ^ X7 5X=jrt©-'Vf-y 10mg%20mMB^ 

seastt. pH 5.0. 0.5 ml icsa * c * 

l:«>I^«ffi?SlcTatt^LfciS»jft 3-0 ml 

30t: icr, fiSi ^sca. ^ y -^i^ 30 ml «ia;i 

m!SlHtLTT/^-/^y4 0.04% (I^SaD i/xSi: 
9Sn^50mnc5BSU iSa?S{4c^nv h^^T^r 
(HPLC) ICT, JU^y (OUd^'^m^ L /i. C ©RiB 
JSTft I »ffllC»)»t S^*'^ itimol a«r t) -^r^ 



7. »aa[*iya%rhy^:7-f-(HPLC)lcJ:SiP 

(»)a^ff flfrso Lc-9 A 32 HPLC mtfim 

U *®aSf^*{*<wT®J^L^. TSK^EL 
Amido80 (4.6 mmX25 cm, Tosoh): ^JK, St-Sj^ ^ 
/i'/»»/7k(6:l:l,v/v/v);JK$. 0.8 ml/min; tftlil 
300nm: ^^AgJS, US. 

JSaffi LSml ^^>20mg, / ^ / -JUO.bmii: 

fi^L. 30t;,24BtraRits:*'«-^. EiStt* 

ll,O0OXj?icT 205>fiIia'C.>i>JiU -tO±»* 4 \C 

y yi^yttAWrichttSl*. ^y^^'>Kyvtt7^ 

3S/Ctt)«*, /K::Lh07*-^Vi5-yA^3>K, p~ 

Table L Released Sugars in the Rutin-degrading Re- 
action by Culture Filtrates from Rutin-utiliz- 
in^ Penicillia 

The degrading reaction was carried out with 2% (w/ 
v) rutin as the substrate at SOT for 24 h. Each re- 
action mixture was analyzed by TLC on a Whatman 
LK6D silica gel plate» using the solvent system of 
acetonitrile-ifiO (6:1). The sugars were qualitatively 
detected by graying with 60% (v/v) sulfuric add 
solutioa 



Ru tin-utilizing penicillia 



Released 
sugars' 



P. adametzU IFO 8050 


Hone 


P. bmkmpQeUm WO 5884 


.Ru 


P. canesoens IFO 7962 


None 


P. dtrinum WO 77M 


None 


P. decumtens IFO 31297 


None 


P. frequentans IFO 7921 


None 


P. fwsjicuhsum IFO 31968 




R herguei IFO 31747 




P. nigricans WO 31971 


None 


P. oehtaeeum IFO 7748 


None 


P. oxa/icum IFO 7000 


None 


P. puTpumgenum IFO 6022 


aR,i 


P. mistrickii IFO 6104 


None 


P- nsp^ie?^ ^2^2 


Ru 


£ iswmicum IFO 7992 


None 



G. glucose; 1. isoquercitrin; R, rhamnose; Ru. rutl- 
nose. 
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^y^Um^lSetLfc (Table D. §^4332 8*. 15 
cn&15S©*5«a!iK-'^^*''**'^^**' 



roAu KmsM 

±E 1 ic te ".^ T A- y L 5 leaois 

4TLC*ffl<.>-!:«i*tlt(Tablen). P. /unicatosam 



^. „^cdtebio« by Culture FUlwtes from Rutin-utUbiiWl^nic^ 

as described ia Table L 



Penicillia tested 




P, bnuieon^aetum 
P^fimiaOosum 
P. herquei 

p, rugulosum 

■A ««i Rutin^legrading Activitie* in Culture Filtrates from RuUn- 
Tablera. /WUicoddase. B-Wanmoadase. and ButinHdegraoing 

utilizing Penicaiia ^ .neasuiol with pl«nyl /»-8l«codde and Mtrophe^^^ 

/^Ghicosidase and a-thamnosidase aeti^tM* determined by measuring the decrease 

of nitin by HPI£. Each one unit <0) « ^ "^^^^.o. The other reaction conditions we« descnb«l « 
degraded 1 „mA of the substrate per min at SO-C and.pH . 

the text 



Rutin^legrading 

(U/mD 
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SJSSLfc (Table mi 

qim t P. purpun^enum ©IlofiDSSffi^^'C* *?• 
a-yA/ ->S^-''^fS^\Z.^\i'^Xii R purpurosenum 



Front 




Origin 



SS'1 



Fig. 2* Thin Layar Chromatogram of the Reaction 
Products from Rutin in the Presence of Metha- 
nol by Culture Filtrates from Rutin-utilizing 
Penicillia. 

The reaction was canled out with 2% (w/v) 
rutin and in the presence of 2596 (v/t) metha- 
nol at SOtJ for 24 h. The reaction mixtures 
were centrifuged at ll,00OXjr for 20min and 
the ^pematantfi were analyzed by the method 
as described in Table L Thin layer was 
scanned with GT-6500 ART 2 {EPSON). An 
arrow shows the spot that is considered as 
methyl a-rhamnoside. 

S and S'. standards (Rn. rutin: R, rhamnose; 
MG. methyl ^-glucosidc: MR. methyl ^-rutino- 
side; G, glucose: Ru, rutinose); 1. P. bmvi- 
compactum: 2, R funieulosum: 3, P- herqvei: 4, P. 
rugulosum: 5. P. purpurvsenum. 



Peniamum «*«ffl**lSlt«lc J:« ^mWX; 477 
yiiim^^\it^XKm^i>tU E purpurvfsenum M 

J; 5 ^ ^ jU0^/u^ J > Y ifi^ Lfzc 
t ^m^' L r ^. C T, P^mcaiium H*ttS** 

-^^SToRjSlEiol^rtftltLfc. r^Xfc*. 2.3 
TiftWLte PenicmUm » SMO^^ttlC^Uf - ^^il^ 
25« (v/v) 

iE*(ft\ ^-OjiflJ* TLC ICT^Sf1-«Ci«CJ:0 
P. brmcompactunu P- funieulosum, P. herquei IC 
p. n«»jostim Tfi^0^aaS«>^*l^X*^ofc. — 



P brBvicompactunu P Jimiculasum, P. herquei 

Xf P. ntguhsum a*0^»«lc, Arf^y*jD;iRj6 

^BMW^S^bn, Fig. 3(A) Ic^L/rSiBSftMaK-r 

S4$mtto ISHT /u ^ V t T ^ / - :^ *i!a8 
LXV^Spfigttfc^x.bftS*^^'^, ifz. Rpurpuro- 

«} y Lri^ S C i $ ti (Fig. 3(B)). 
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R-G 

(Rutin) 

L 



ff-Rutinosldase 

IP.Ittfrqwaf 
VP.nfffiffosum 

jg-Glucosldase? 



<B) 



? 



R.-G 



P,herqua§ 



ar-Rhamno3idaa 



+ G 



(Rutin) P'Pt^'P^rogBiium (itoqu.rcllrin) 

£ -Gluco8idaae ^ ^ 

Fig. 3. Possible EztracelluUur Glycoddases Produced 
b7 Rutin-utiiizing Penscillia for Its Degrada- 
tion. 

G. glucose; R, diamnose; Q. q:ucrcetuL 
K (1, R funiculosum 0^0 \ZJU^ yPMom^f^i 

fimiculosum O-^^/ — X^iSfllS'tirSC i li:J:-5-N 
CQ^^on. R funiculosum ig««tlc^5Bai*«C)^ 

— ^. Aspen^Uus niger ft *i5-+^ o v ^ - -tf 

feOi^ftbtlT^O. *«^-Cfe. P. breviampac' 
turn, P. funiculosum, ^JitfR herqueiO^^jUKii 

tSfe^fVffl ic J: 5 o i n 5 > ^ ^-yu y 
•>K04fifc6^Sa6bn3t. L;&*L^X;&<'^, R rvgulo- 
siim4*^-^uf-y '>^--tf<DJ:-5lc. Ji^^y-xiiai 



Lr^Slttli»t/itJS*LTV^-5 PMiciUium M^Vt 

' " m ft 

breviampactum, P. funiculosum, P. herquei P. rugu- 

(2) (1) -e/Uf^y5>»tt*.i^Lfc5S^iD^»«[JC 

C 5. R funiculosum 
-NJ^-^^; c;vi^i; yi^V«:»»L/::. R herquei t 
P. purpuTVgenum {t p~ h o 7 a.^J)/ fi-^TJUzi £/ K, 

i /r, P. purpurogenum {t, h o 7 x •=»yUa-'5 A 

(3) ^u^viJKtt^^L/tSSa^OigSttic^t/f^ 
V i y ^ y - 2596) ^rnSlE* -fr, RiS 
^fefi£^*l8^/:: tC^, P. bmieompactum, P. /u- 
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r^ft fast. 



•/jflRtt* TLC 
!»o tP. ^K^^ 

. P. Aff^ufit t 
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